@B*S*S»Jr(JP) © 4* ffi B8 £^ §S 

®&m 4t Wt&m <a) P363-219692 

©Int. a. 4 SSSUIE^ /rflSiSf ©2ffi I©te63*P(1988)9^13B 

D 21 F 1/44 6768-4L 

@W m ©62- 52872 

19 PB62(1987)3^I0B 

@ft 58 * Mi BB W »P8»S±m-%«.2126- 1 



a « 

< * 5 %J2l.h ft * <fc 3 

U B fft « « *- * f$«<D £ . 

2. J»JftlNK'fcbT/ ttftAV»A>1E«fl*'r 
b« « B 0 - 1 6 O y 9 a <D3St»ffl*««JIICfflE 

3 . m & 4* 5" - > £ ly T 3 > ? ? h X 9 V - > 



— 901 — 



BEST AVAILABLE COPY 



V> * -B(D#ttI8Ttt#It € @a* *r -r * a 
* b A 9 f*«* tIJST * C fc #lH3fer . 

^asicoraa^tfsttr^ & a cuts 

•5 c tt * ?i v& m i> *&t&mv&* m ^ * £ t *** 
a t r ia*^ ub« *h r en 

IttfiK^iflf) # 3 5 - 6 O %0fe<Z>#*ff&£ 

mmm>&%. a&m w-mvtmw * *> f 

m m »a> & a s a t ^ 5<dt «f s u < a v^* x > 
**mii-cs ffl t> * nz&ft&mmt v tub itm ti . 

rs?5£i/ fc«tttt» iris o k: < < , 4o%* 



3SGPB63-219G32 (2) 

b , MCJ|(*WCfct,|*filHS£fcbT60-l 6 

o * v is ^aictemvmftmtzmift&n&m* & 
«n*«tb, #s^fi»©s*»iBfe»ai * fe* i/ * 

»l£llfK*'JB 1' . Ed. ff*b<ttJKUX^U:> 
* * * A K#<Dm*?8l*ftl*T«iJ5EHfiJ L & » « 

fBtffl ^ * c t * 1$« tr*j»tt ©»&:**£ era 
r * . 

*♦ 

S!Offi«*~ B / ( A + B > 

A : SftS&RJV-C&feft T ^> * tf ft 

B : * * Ttt> tvT I* tt 

A + B : lRG£<D&fift 

tt^^f y u % ? 4 mm, «a>^s»t&T 

x, b it • ttB*cm n * a > ^ ^ ^ ^ 

»«n«B%tt«8i»i/r^a>i^ mo m it ® w * 
> * » ^ x *nfc»«i«R«m^T»^nfe 
x* *»wc»^Tii> 6 n &&&t8Ft*ft& » 

F, # U 7 9 ->J Jl* 7 & K * O £ 
5 36t»«?ftl € ffl U T 1 - 5-4. Ocp C20T;> 



— 902- 



m tt en * <o« * ft « © t tt 

» I . 1 m , « 3 . BmO80>7J/iOf F 
a >HX * ■ V (fflfl* i'T9T 

-5 cft«ue'KUTsa'*«*ct: i> ft. £©« 

B-BJiB-MKB-B 2 0 0 mmOPlfittOA V* E ft 
«-?KttB U ft-* / ^arf?i/7^^ARtfaitffi2 

6 o m ojfe^mjfit^»«cK^J#n* 

Ht *-* 3OKT«»^30«/i nchfl)»j«« 
^-tfett-fe, * <D±l3if> 7- ?*TE 

« tZ «fc * «jft«t* * b -f « 

fcdtstt o »*B*t**B«*n*B b ft. 

*?>;->#«tiIbT*9, 5r-r>xyr*ut 

tt»j*tt&>-h©Bj«»©*«»*»tfibTraD 

fit .4 ft ft ««»*©****** 5 6 / irfT* 9 , 
4ESffetf ©JS * tt 1 3 6 ji ♦ H^l*SSttfi9 5 

T 35 •) , 0 91 «eH ©»*» b *tt©J*«"U & -?ft. 
BBM3 

ttl . Ira, « 3 . 8m«Dl 2Oy^i'a<0f F 

#«!B$g*fiFttb *. ^ f&a? am^ 

PS S3 Jfl © ar>y*hX*«;^> < 6 O tt / i nc 
h ) « tt ft , X Jk « 1 fc H * G b T « # • « ft 
b * «fc b T « IS B * f* £ « « * tt* » b ft . 

C ©B K©*S«»0>©B D©«*tt 2 5 % f 
X, Btt8S©tt«>«<r*#»© Wn®«#fct 1 00 
lr*gP#tt7*Tfc-*fe. C © J; ? B 
fi«fll.'TXI9ll kBlC bT»«b 
60. 5 s / ©#2«l*tt*»fc . ^Ol^ftttfi 
*> tt I V ( J£ t* > St^tll 37 tf f fi » * b © ( 



?$S3Sa 63-213632 (3) 
as torn UK3 o%T$^fc. £©<fc-5«Bis* 

+ - C 8 O y ? f a , £ BE 8 3 O % ) © _k C « & 
B3g b -7 f C *«> , onWffi20' 

5 % © ft ffl : « 'i X ? U * K % »•* . » 

goli^^secfl IT 0. 3?6e:«t*.fc3tz« 

1fflbfe8>itt«%abT#ttbfc. 

W*ftfcl2 *»«©¥****« 6 O . 3g/rf 

-efi o r k^b«»6± las/I, j*^#Bme&t± 
icvb-bos* u«ifc5*gpti» 

,'*» jbk *«ftfctt^uAo » m * » 

,«:k **tiJ3fefe. 
XJ&W2 

S£ Ifc H 1 UI is I,* T , i«*ifi!«fi30mm f iff 
S600mm<DPJT&*%y4'a**f7~<Ji'.bJ& 

ffivftK*ttXite« it^<H uaci/Ti*ff 

X, 8>8f«* bTttrffl©'8feintt#0 . 796TS 

a*&F*ncffftft&ttffiH*ffftft&l&-tr&-3ft. 
tt«« 1 

XBM rK*^T*y7-f*A CttfeTJB ft 
tt J* V - h*J8l-»tt^"ei«ttt**fT-=fcB«t* 
g«S5*fflV»ftc:i:]a51>ttXtt*t i: £ < 1*3 U « 
di/t^ttu^. #*ft&te*&i*«tttt ^*Btt 
# # lift* 6 r^*fcU-C3Sffittc:2b 

l^4»<D"P*"»ft» 
*fctt« 2 

30y^5/^©^hD>»^^U— > * JB V* & 

Jtft'J; t> BB 1/ . » * ft fttttfJKtt £ 5 0 CI« 
$ ft fit •? & • X, 2O0y^i/»©*>©<ettv» 

ft *S#tt £»**©>©©$&#* < ftB*f51£« 

bT»teT*iIi:*sttl3fe**>-*fc. 

It tit W 3 

##B«fiJi:Btt»©#s*#*s?t&8«*«t'ft*3^ 



»G3D383-219692(4) 



— 904 — 



JP-A-63-219692 



SPECIFICATION 

1. TITLE OF THE INVENTION 

PROCESS FOR MAKING PAPER 

2. CLAIMS 

1. A process for making a paper having a 
watermark image from a pulp dispersion by use of a paper- 
making halftone plate, wherein a local open area ratio of 
the halftone plate with the image to be used corresponds to 
density of the image and a paper-making halftone plate 
having filter holes distributed so as to be 5% or more is 
used. 

2. The process for making the paper according to 
claim 1, wherein there is used, as the paper-making 
halftone plate, a paper-making halftone plate obtained by 
providing a photosensitive resin layer on a supporting flat 
halftone of 60 to 150 mesh possessing strength and 
durability to manufacture a photosensitive resin plate, 
placing on the resin plate an image pattern paper or a 
positive film corresponding to density of the image and a 
half tone- like sheet having a light shielding area ratio of 
5 to 40%, exposing and printing the sheet from the surface, 
and dissolving and removing the photosensitive resin at a 
non-exposed part. 

3. The process for making the paper according to 
claim 2, wherein a contact screen is used as the halftone- 
like sheet . 

4. The process for making the paper according to 
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claim 1, wherein a paper -making solution containing a 
thickener added in an amount of 0 . 3 to 3% by weight based 
on pulp in the water-making solution is used. 
3. DETAILED DESCRIPTION OF THE INVENTION 
(Application Field of the Invention) 

The present invention relates to a process for 
making papers having a variety of watermark images , 
furthermore watermark images having different density. 
(Conventional Art) 

Hitherto, as processes for making papers having 
watermark images, there are a process of adhering a pattern 
paper cut into an image pattern to a paper -making halftone 
and a process of applying a photosensitive resin solution 
onto a flat halftone plate composed of a synthetic resin or 
a metal fiber, attaching a monochrome film having an image 
shot thereon to the dried photosensitive resin plate by 
pressure, irradiating it with a light to effect printing, 
subsequently overlaying on a paper-making cylinder the 
halftone plate from which the resin at a non-exposed part 
is removed, and conducting paper-making. 
(Problems to be Solved by the Invention) 

However, in all these processes, since a paper- 
making pulp solution does not pass through the watermark 
part, a continuous paper layer cannot be formed in the case 
that the watermark part has a wide area, so that a paper 
with a watermark having a desired image cannot be made in 
one paper-making step. Therefore, a process of preparing a 
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thin paper layer corresponding to the watermark part 
beforehand and conducting paper-making by overlaying a 
layer of a non-watermark part thereon has been carried out. 
(Means for Solving, the problems) 

As a result of extensive studies for solving the 
above problem, the present inventors have found that a 
paper-making solution penetrates all over by providing 
filter holes even at a halftone part corresponding to a 
watermark part and a continuous paper layer according to 
density of an image is formed even at the watermark part of 
a paper and thus they have accomplished the present 
invention. 

Namely, the present invention related to a process 
for making a paper having a watermark image from a pulp 
dispersion by use of a paper-making halftone plate, wherein 
a local open area ratio of the halftone plate with the 
image to be used corresponds to density of the image and a 
paper-making halftone plate having filter holes distributed 
so as to be 5% or more is used. More specifically, it 
relates to a process for making a paper, wherein there is 
used, as the paper-making halftone plate, a paper-making 
halftone plate obtained by providing a photosensitive resin 
layer on a supporting flat halftone of 60 to 150 mesh 
possessing strength and durability to manufacture a 
photosensitive resin plate, placing on the resin plate an 
image pattern paper or a positive film corresponding to 
density of the image and a half tone -like sheet or a contact 
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screen having a light shielding area ratio of 5 to 40%, 
exposing and printing the sheet from the surface, and 
dissolving and removing the photosensitive resin at a non- 
exposed part, and more preferably wherein a paper-making 
solution whose viscosity is controlled by adding a 
thickener such as polyethylene oxide is used. 

In the present invention, the open area ratio is 
calculated according to the following equation. 

Open area ratio = B/(A+B) 

A: Area covered with photosensitive resin layer 
B: Area not covered with photosensitive resin 

layer 

A+B: Total area of halftone plate 
In the present invention, as the supporting flat halftone 
for the sensitive resin plate, use can be suitably made of 
a flat halftone composed of a synthetic fiber such as nylon 
or a polyester or a metal fiber such as stainless steel or 
brass, whose mesh size is from about 60 to 150 mesh and 
whose open area ratio (area ratio of non-fiber part) is 
from 35 to 50%. When mesh of the supporting flat halftone 
is less than 60, the resin layer tends to be broken and 
when it exceeds 150, penetration resistance of the paper- 
making solution is large and hence it becomes difficult to 
conduct making-paper at a thick paper layer part, so that 
the cases are ,not preferable. Moreover, the photosensitive 
resin for use in the present invention may be any one as 
far as it is soluble before light -exposure and is cured 
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into a water-resistant resin by light -exposure and examples 
thereof include diazo photosensitive emulsions , bichromate 
photosensitive emulsions, and the like. 

Furthermore, as the half tone -like sheet for use at 
the exposure and printing, there may be mentioned 
transparent sheet articles in which dot -like figures are 
arranged at even intervals on transparent sheet articles 
such as plastic films, glass plates, and the like. Those 
having a light shielding area ratio of about 5 to 40% are 
suitably employed. When the ratio is less than 5%, the 
paper-making solution cannot pass through the part and a 
stable continuous paper layer is hardly formed. When it 
exceeds 40%, the amount of the paper-making solution 
passing through is too large to express the primarily aimed 
figure, so that the cases are not preferable. The dot -like 
light -shielding figure to be arranged may be any of disk- 
like shape, elliptic shape, star-like shape, rectangular 
shape, and the like, as far as the paper-making solution 
can pass through holes having the shape. 

In addition, the contact screen for use at the 
exposure and printing is used for controlling a dose of 
light -exposure with which the above resin plate is 
irradiated according to the density of the local part to 
change a cured area of the local part when the density of 
the image has gradation. The paper obtained by use of a 
paper-making halftone plate prepared using the contact 
screen can well express a watermark image having different 
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density. 

Moreover, the paper-making solution for use in the 
present invention may be one ordinary used for paper-making 
but it is preferred to use one whose viscosity is adjusted 
to 1.5 to 4.0 cp (20°C) using a thickener such as 
polyethylene oxide or po ly aery 1 amide since an image having 
different density is clearly expressed. 

The image is further clarified by impregnation of 
the watermark image made by the process of the present 
invention with a resin. 
(Examples ) 

The following will specifically describe the 
present invention with reference to Examples but the 
invention is not limited these Examples. 
Example 1 

A photosensitive resin (Trade name: Aquacoat) was 
applied onto the whole surface of a Tetron screen of 80 
mesh having a size of 1 . 1 m by 3 . 8 m so as to be 30 g/m 2 by 
dry weight and dried to form an unexposed resin plate. A 
monochrome positive film on which a disk- like black figure 
having a diameter of 200 mm was shot and a half tone- like 
sheet where black halftone having a diameter of 260 \l was 
arranged lengthwise and crosswise, an average light 
shielding area ratio was 30%, and the number of lines was 
30 lines/inch were overlaid on the resin plate in this 
order, the plate was exposed and printed by an arc lamp 
illumination from above, and then the positive film and the 
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halftone-like sheet were removed and the photosensitive 
resin at a non-exposed part was dissolved and removed, 
whereby a halftone plate with an image was manufactured. 

The resin did not remain at the part corresponding 
to the image of the halftone plate and the Tetron screen of 
80 mesh as the support was exposed, the open area ratio 
being about 50%. Moreover, at a non-image part of the 
halftone plate, the resin was dissolved only at the 
halftone part of the halftone-like sheet, the open area 
ratio being about 30%. Such a halftone plate was attached 
onto the stainless wire (80 mesh, void ratio of 30%) around 
a cylinder-mold cylinder having a diameter of 1.2 m and 
fixed thereto and the whole was placed in a vat of a 
cylinder paper machine. A paper-making solution obtained 
by adding a thickener: polyethylene oxide to a slurry of an 
L-wood pulp having a degree of beating of 20°SR in an 
amount of 0.5% based on pulp solid mass and controlling so 
as to be 0.3% based on the solid mass concentration was 
passed through the machine to make a paper. 

An average meter weight of the resulting dry paper 
was 60.3 g/m 2 and it was possible to obtain a paper with a 
watermark excellent in aesthetic sense having a thick image 
part of 149 \i and a thin non- image part of 90 (x with hardly 
any uneven thickness even at a large area watermark -like 
specific image part wherein the image part was clearly come 
up . 

Example 2 
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A halftone plate with an image was manufactured in 
exactly the same manner as in Example 1 except that a 
monochrome negative film where the image was a circle 
having a line width of about 30 mm and a diameter of 600 mm 
was used in Example 1 . 

Moreover, a paper-making solution similar to that 
of Example 1 was used as a paper-making solution, except 
that the amount of the thickener was 0,7% and a paper with 
an image was obtained in the same manner as in Example 1. 
An average meter weight of the resulting dry paper was 56 
g/m 2 and it was a paper with a watermark of a clear circle 
having a thickness of a non- image part of 135 \i and a thin 
image part of about 95 \i. 
Example 3 

An unexposed resin plate was manufactured in the 
same manner as in Example 1 using a Tetron screen of 120 
mesh having a size of 1.1 m by 3.8 m. A monochrome film on 
which a landscape image having different density was shot 
and a contact screen (50 lines/inch) for gradation were 
overlaid on the resin plate in this order and the plate was 
exposed and printed in the same manner as in Example 1 and 
washed with water, whereby a halftone plate with an image 
having different density was manufactured. 

The open area ratio at a non -image part of the 
halftone plate was 25%, while the open area ratio at the 
thickest part in an image part was 100% and that of the 
thinnest part was 7%. Using such a halftone plate, paper - 
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making was conducted in the same manner as in Example 1 to 
obtain a dry paper having an average meter weight of 60.5 
g/m 2 . The paper was a paper excellent in aesthetic sense 
having an excellent density gradation well corresponding to 
the original picture, which has the thickest part of 137 jx 
and the most watermarked (thinnest) part of 49 fx. 
Comparative Example 1 

Paper -making was conducted in exactly the same 
manner as in Example 1 except that a halftone plate with an 
image wherein printing was conducted using no half tone -like 
sheet to be used for overlaying onto the positive film. 
The resulting dry paper was poor in practicability as a 
whole since the thin non-image part hardly formed a paper. 
Comparative Example 2 

Paper -making was conducted in the same manner as 
in Example 1 except that a Tetron screen of 30 mesh was 
used. Accordingly, since the mesh size of the support was 
large, the photosensitive curable resin dropped out of the 
support and the resulting image was not a reproduced one 
the same as the original. Moreover, when a screen of 200 
mesh was used, strength of the support itself is weak and 
hence continuous paper-making for a long time was 
impossible. 
Comparative Example 3 

Paper-making was conducted using no thickener in 
Examples 1 and 3 . A paper with a watermark and an image 
was obtained but a border between a non- image part and an 
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image paxt became unclear as compared with the case where 
the thickener was used and clearness of the image was not 
obtained. 

Applicant: Kohjin Co., Ltd. 
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